Introduction
Anaphylaxis is a serious allergic reaction; it can start suddenly and result with death (1) . In anaphylaxis that develops in society, adrenaline auto injectors may be lifesaving (2) . Thus, it is important for patients and/ or their relatives to know how to use adrenaline auto injectors when faced with an anaphylaxis attack. Today, there are a few kinds of adrenaline auto injectors used in European countries. The first of these was EpiPen, which began to be used in 1994, and Anapen and Auvi-Q, which began use later, respectively.
Studies have shown that patients make mistakes in the use of EpiPen auto injectors (3) (4) (5) . Thus, in order to decrease the rate of errors, EpiPen was redesigned in 2011. In Turkey, EpiPen adrenaline auto injectors were prescribed mostly by physicians until one year ago, and the drug was provided through pharmacist associations from abroad. However, the Penepin adrenaline auto injector, which is designed and manufactured in Turkey, has been used since May 2016. When the newly manufactured and currently used Penepin adrenaline auto injector is compared with EpiPen, some differences could be seen in terms of application. In particular, the safety step includes a second step when compared with the EpiPen adrenaline auto injector.
The aim of this study was to compare the practice steps of the Penepin adrenaline auto injector with the EpiPen adrenaline auto injector.
Material and Methods

Study centers
Nine centers located in different parts of Turkey were included in the study. The centers of the study were as follows: Gazi University (Ankara), Inonu University (Malatya), Basket University (Ankara), Yıldırım Beyazıt University (Ankara), Eskisehir Osmangazi University (Eskişehir), Ondokuz Mayıs University (Samsun), Medeniyet University (Iİstanbul), Mersin City Hospital (Mersin) Acıbadem Ankara Hospital (Ankara).
Study design
Parents of patients aged between 1 and 18 years who referred to Pediatric Immunology and Allergy were included in the study. The parents were given written and visual brochures that showed the steps of use of EpiPen and Penepin auto injectors (Figure 1, 2) . Later, adrenaline auto injector trainers that did not include drug (adrenaline) and needle (EpiPen® trainers and Penepin®) were given and the parents were asked to demonstrate how to use them. The errors in the steps of use were recorded. In addition, the time was recorded for the demonstration steps. The parents who made errors in demonstration steps were shown how to use the auto injector again by the responsible researcher and the training was continued until the participant demonstrated the steps correctly. It was randomly determined as to which auto injector trainer to give first.
Exclusion criteria
Volunteers who were prescribed or whose children and/ or relatives were prescribed adrenaline auto injectors previously, healthy patients, volunteers who had and/or those whose relatives had diabetes and who knew how to use insulin auto injectors, and illiterate volunteers were excluded from the study.
Statistical Analysis
Statistical analysis was performed using the Statistical Package for the Social Sciences (SPSS) 15.0 software (SPSS Inc., Chicago, IL, USA). Descriptive statistics are expressed as frequency and percentage for categorical variables, and quantitative data are expressed as mean and standard deviation. McNemar's test and the paired t-test were used to compare two groups (Penepin group and EpiPen group). A two-sided p<0.05 was considered as statistically significant. The research protocol was approved by the ethics committee of Inonu University School of Medicine (Number: 2017/2-3, Date: 01.17.2017), and all participants gave informed consent.
Results
A total of 630 volunteers from nine centers were included in the study. Four hundred fifty-seven (72.5%) of the participants were females and 235 (37.3%) were undergraduates. The mean age of the participants was 34.13±7.93 years. For the first try, 379 (60.2%) of the participants demonstrated all the steps of using the EpiPen auto injector trainer correctly, and 270 (42.9%) demonstrated all the steps of the use of the Penepin auto injector trainer correctly (p<0.001). When the demonstration times were compared, it was found as 57.2±23.9 seconds with the EpiPen auto injector and 89.8±42.4 seconds with the Penepin auto injector (p<0.001) ( Table 1 ). The most frequent error with both auto injector trainers was the step of "Placed appropriate injection tip into the outer thigh/press the trigger so it clicks" (Figure 3 ). In addition, 10% of the volunteers stirred with tip point after pulling down the orange cap ( Table 2 ). The rates of participants who required ≥2 training demonstrations to perform injections correctly were 8.8% and 20.6% for the Epipen group and Penepin group, respectively (p<0.001). When the preferences of the volunteers were asked after training and application, 527 (83.7%) chose EpiPen stating that it was easier and simpler to use.
Discussion
In this study, the use of two adrenaline auto injectors was compared for the first time among parents of pediatric patients as demonstrated in practice. Our most significant result was that in the use of both auto injectors, more than one-third of the parents made errors at least in one step. This shows that both auto injectors have aspects that should be developed technically to decrease errors made by users. In addition, our study showed that the volunteers applied all the critical application steps of EpiPen auto injector correctly more frequently when compared with Penepin. In terms of demonstration times, EpiPen was demonstrated in a shorter time than Penepin. The most frequent error with both auto injector trainers was the step of "Place appropriate injection tip into outer thigh/press the trigger so it clicks." The first critical application step of the EpiPen adrenaline auto injector is to take off the blue safety tip. With Penepin, the first critical application step is to pull down the orange tip, from which the needle comes out, and to turn the trigger button on the other tip of the auto injector without pressing it. Almost all of the volunteers demonstrated this step correctly with EpiPen, but three out of four volunteers demonstrated it correctly in Penepin. Studies that assessed the use skills of adrenaline auto injectors used in European countries (EpiPen, Anapen, Auvi-Q) showed that almost all patients applied this step correctly (6, 7). We think that the reason why more errors were made with Penepin results from the fact that this step actually has two steps in Penepin. Thus, it would be appropriate to redesign this step for Penepin.
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Our study showed that errors were made in another critical step of adrenaline auto injectors, which was "Place appropriate injection tip into outer thigh/press the trigger so it clicks." In both auto injectors, the volunteers made errors in this step most frequently. Two-thirds of the volunteers demonstrated this step correctly in EpiPen, but only half of the volunteers in Penepin demonstrated this step correctly. Similarly, studies that assessed the usage skills of adrenaline auto injectors showed that of the critical steps, errors were made most frequently in this critical step (3, 6, 8) . Our study showed that more errors were made in Penepin for this step. We think that the reason for this error results from the fact that this step includes two phases by hitting the application area fast first, and then pulling the trigger. In addition, the fact that a small number of volunteers pulled the trigger before hitting the application area increased the rate of errors. Thus, we think that redesigning this step in Penepin as a simpler one-step application would decrease the rate of errors.
The design of our study was in the form of giving the user guide of the auto injector and demonstrating the application to volunteers who had never seen how to use an auto injector before. While assessing the application time, the timing started from the moment the participant started to read the guide. In this assessment, the time for applying Penepin was almost two times longer than that of EpiPen. In a study that assessed the user skills of two different adrenaline auto injectors currently used in Europe (EpiPen, Auvi-Q), the demonstration time of both auto injectors was found as almost one-third of the demonstration time of Penepin (7). We believe that this results from the fact that the application steps of Penepin are higher in number and more complicated. Considering that it is very important to make the first intervention without losing time when anaphylaxis develops, we believe that the user steps and user guide should be made simpler and clearer for Penepin.
When the rates of demonstrating all the critical steps of both auto injectors were assessed, it was found that almost two-thirds of the EpiPen group Turned button of trigger back and forth a few times 6 (0.9)
Before the injection, pressed the trigger 4 (0.6)
Other mistakes of assessment step of Epipen auto-injector n (%)
Inject the hand 11 (1.7)
Jab auto-injector successively 3 times 1 (0.1)
were demonstrated correctly, whereas this rate was almost one-third for the Penepin group. We think that this result was due to the simpler and easier use of EpiPen. In parallel with this thought, when the volunteers were asked which auto injector they preferred, the great majority stated that they preferred EpiPen. They also stated that the reason was because it was easier to use and simpler to apply the EpiPen auto injector.
Our study showed that errors were also made except for the practical steps of Penepin application. In particular, after the first critical step of pulling down the orange tip on the side of the needle, 10% of the volunteers played with the tip. This could cause undesired injections because the needle comes out of this tip. A similar problem was previously reported in studies conducted with EpiPen (8, 9) and the manufacturer redesigned the auto injector in 2011. Thus, we believe that it would be more appropriate to redesign the Penepin in this respect.
The limitation of our study is that the volunteers were not real patients experiencing anaphylaxis, they may not have concentrated like patients with anaphylaxis would when their skills were being assessed. This result could have caused negative effects on the correct usage rates. In addition, if the participants were invited for a second time for auto injector demonstrations after a certain period, the contribution would be better for evaluation. However, we believe that because the study was multi-centered and included volunteers from different parts of Turkey, it has a positive effect in terms of generalizing the results of the study.
As a conclusion, our study showed errors in the use of both auto injectors. In addition, it was shown that the majority of volunteers preferred using the EpiPen auto injector and that they used this auto injector faster and made fewer errors. Thus, it would be appropriate to make developments in the design of Penepin, which is still the only available adrenaline auto injector in Turkey, such that its application will be simpler and quicker.
